, the overall efficiency is extremely poor when somatic cells are used as karyoplasts. Thus, it is evident that for further improvement in nuclear transplantation technology additional research is necessary on nucleocytoplasmic interactions, the mechanisms of egg activation and embryonic genome activation and imprinting [13] . Moreover, the solution to some technical aspects of cloning may significantly simplify and improve this procedure. One of the most potentially damaging steps in nuclear transplantation is the removal of the chromosome complement for the production of cytoplasts [3] . Typically, cytoplasts are produced by the aspiration of the polar body (PB) [2] . For all these reasons various alternative approaches to enucleation have been developed in an attempt to produce optimal cytoplasts. Oocyte centrifugation with subsequent enucleation has been advocated for the production of cytoplasts convenient for cloning. This procedure results, however, in a significant cytoplasmic volume decrease [23] . An [20] . When [7] . A further factor that may influence the success of enucleation in mice and ungulates is the difference in orientation of the first metaphase plate between these species. In mouse oocytes the spindle is organized in a parallel orientation to the membrane while in sheep, pig and cattle a perpendicular orientation is normal [24] . After ETO treatment, however, no spindle is detected and only a single cluster of chromatin can be seen [10] . This [22] . However, experimental evidence demonstrates that this protocol leads to the retention of the PB in normal oocytes [17] . Neverthe- less, further experiments are required to determine whether PB retention also occurs during non-invasive enucleation.
